DRAFT ENVIRONMENTAL IMPACT STATEMENT

Appendix V5-6A

Hope Bay Belt Project, Metal Concentrations in Fish
Tissues from Five Lakes in the Hope Bay Belt, Nunavut









METAL CONCENTRATIONS IN FISH TISSUES
FROM FIVE LAKES IN THE HOPE BAY BELT, NUNAVUT

TABLE OF CONTENTS

TABLE OF CON T ENT S ...t iiitiiesieearesersarasssesnsssnsssssssasssnsassssssssansssssassssns i

LIBE il PRI ., mvnn g s 1 svsss s cousesnn s sossaiess 2 sssessiin s RALESRAE 1 AARREA totbrmaa iii

(IR e A 1= o) (=Y TR iii

1: T d e Yo 18 Te 110 o IS i 1 |

2. V= (s To o = 2-1

2.1 | ST oW O0) 1 (7w 2 Lo ) + DUURUUUUS N 2-1

2.2 TISSUE COllECTIOMN .uurreeeeeeeeeeeenereeseeeseeseersesssnsseseeseessnsnnsesrrsssssaseesesaees 2-2

23 Data ATBDYSIS .. covomesmnusonmamsmenssnnnnsss sosnsi ot ion e s 535 S8 6565 55 G0ma ik 98 456 2-2

3. Results and DiSCUSSION ..cvuvieiieeieiiiieeiieeierieeieseieeersnseeseneesnsenesenneas 3=1

3.1 Fidh Sl ..o s snms sosoms eomomsnnssingin s samiassiininsis cosin yossaraians soamssidss 3-1

3.2 P BABIEIR ... oo 50 555 6o Mgl e bl bbbt S SO S VR 3-2

D] B i o0s s b i BT P S RS TS RS S S S S B A 3-2

32,2 CaQmMUIUITL coniieeeeee e eeeeeee e ae e e eeaeeeeesaeeeesanassenseesenneseeesaans 3-2

Pl T TR 3-2

DI LB ..o vommmonan s s sommes s v s st v sk oo i 3 i b 3-3

328 DCHEIIEY ; von cmmuonssinsasms womien oei Gomhbinsons dbmioims ssneba Esibubiabs sio et shnts 3-7

2:25: ] TLaKE TEOUL 2. comeme oo i sesoss e mumipe it S Do an o s onsrss 1 3-8

3.2.5.2 Lake WhitefiSh «.oceeeeveeieeeeeeeieeeieeeees e eeeeeeeens 3-15

3.3 CONCIUSIONS 1uteeveieeeeeineeseeeeeeaeeeseeetuseessssasnsssessnnesesssnassssnseessnneseensen 3-21

o N[O S S R-1
APPENDICES

Appendix 3-1 - Key to Abbreviations and Codes

Appendix 3-2a - Concentrations of Metals in Lake Trout Myomere from Doris
Lake, 1997

Appendix 3-2b - Concentrations of Metals in Lake Trout Livers from Doris Lake,
1997

BHP Diamonds Inc. -i- Rescan  Environmental Services Ltd.



TABLE OF CONTENTS

Appendix 3-2¢ - Concentrations of Metals in Lake Whitefish Myomere from
Doris Lake, 1997 '

Appendix 3-2d - Concentrations of Metals in Lake Whitefish Livers from Doris
Lake, 1997

Appendix 3-3a - Concentrations of Metals in Lake Trout Myomere from Patch
Lake, 1997

Appendix 3-3b - Concentrations of Metals in Lake Trout Livers from Patch Lake,
1997

Appendix 3-3c - Concentrations of Metals in Lake Whitefish Myomere from
Patch Lake, 1997

Appendix 3-3d - Concentrations of Metals in Lake Whitefish Livers from Patch
Lake, 1997

Appendix 3-4a - Concentrations of Metals in Lake Trout Myomere from Windy
Lake, 1997

Appendix 3-4b - Concentrations of Metals in Lake Trout Livers from Windy Lake,
1997

Appendix 3-5a - Concentrations of Metals in Lake Trout Myomere from
Aimaoktak Lake, 1997

Appendix 3-5b - Concentrations of Metals in Lake Trout from Aimaoktak Lake,
1997

Appendix 3-5¢ - Concentrations of Metals in Lake Whitefish Myomere from
Aimaoktak Lake, 1997

Appendix 3-5d - Concentrations of Metals in Lake Whitefish Livers from
Aimaoktak Lake, 1997

Appendix 3-6a - Concentrations of Metals in Lake Trout Myomere from Pelvic
Lake, 1998

Appendix 3-6b - Concentrations of Metals in Lake Trout Livers from Pelvic Lake,
1998

Appendix 3-6¢ - Concentrations of Metals in Lake Whitefish Myomere from
Pelvic Lake, 1998

Appendix 3-6d - Concentrations of Metals in Lake Whitefish Livers from Pelvic
Lake, 1998

BHP Diamonds Inc. - i - Rescan  Environmental Services Ltd.



























METHODS

All captured fishes were identified to species, measured for fork length (mm),
weighed (gm), sampled for aging structures, and released. Left pectoral fins were
used for aging structures. In addition, all fishes over 300 mm were marked with a
uniquely numbered Floy anchor tag. For mortalities, sex, maturity, and
reproductive status were recorded, and otoliths and stomachs were removed for
aging and content analysis, respectively.

2.2 Tissue Collection

Dorsal myomere (muscle) samples and livers were collected opportunistically
from lake trout (Salvelinus namaycush), and lake whitefish (Coregonus
clupeaformis) mortalities. Samples were collected following the procedures
outlined in the British Columbia Field Sampling Manual (MELP 1996). A
minimum of 100 gm of myomere tissue was collected from each fish, as well as
the complete liver, minus the bile gland. Samples were individually stored in
labeled, clean plastic Whirl-Pac bags until analysis. Analyses were conducted by
Analytical Services Laboratories Ltd. (Vancouver, British Columbia). Trace
metals and the methods used for analyses are listed in Table 2-1. For each species
and tissue type in each lake, results were combined and presented as a mean.

2.3 Data Analysis

Mean tissue concentrations for 19 trace metals were calculated. For results that
were less than the detection limit, values of one half the detection limit were
employed when calculating mean concentrations of trace metals in tissues. This
method was used by Swyripa et al. (1993) and Harbicht and Ash (1991) for fish
tissues from Trout Lake, Northwest Territories and Contwoyto Lake, Nunavut,
respectively.

Tissue mercury concentrations were regressed against age and fork length of
fishes. Mercury concentrations were presented on the dependent axis (Y) and the
age or fork length of the fish on the independent axis (X). For lake whitefish, the
age and fork length were transformed into logarithmic values. This was found to
result in a more significant relationship. A basic linear regression was performed
and the regression line equations and R*-values calculated.
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3. RESULTS AND DISCUSSION

Tissue samples were collected from fishes captured during the Hope Bay Belt
environmental baseline fisheries surveys (Rescan 1998, 1999). These surveys
were conducted in August, 1997, and August, 1998. The following sections
present the results and brief discussions of the tissue analyses for trace metals
concentrations in fish tissues from selected Hope Bay Belt lakes.

3.1 Fish Sampling

A total of 219 fishes (118 lake trout and 101 lake whitefish) from Aimaoktak, Doris,
Patch, Pelvic, and Windy lakes were sampled for tissues (Table 3-1). Fishes were
harvested from Aimaoktak, Dgfis, Patch, and Windy lakes in August, 1997, and
from Pelvic Lake in August, 1998. The tissues from Aimaoktak .ake were analyzed
and reported in 1997 (Rescan 1998). The remaining tissues were analyzed in
February, 1999. The data codes and raw data are presented in appendices 3-1 to 3-6.

Table 3-1
Number of Fishes and Tissues Sampled per Species
from Hope Bay Belt Lakes, 1997 and 1998

Species
LKTR LKWH

Lake Myomere Liver Myomere Liver TOTAL
Doris 22 22 29 29 102
Patch 25 25 26 26 102
Windy 25 25 None Present 50
Aimaoktak 25 25 24 24 98
Pelvic 21 21 22 22 86
TOTAL 118 118 101 101 438

Where possible, young adult fishes were sampled. Large adult fishes, especially
lake trout, were released. This is because large lake trout impose a significant
degree of control on the fish community dynamics in lakes (Welch and Klings
1996). The removal of large, older lake trout typically results in a destabilization of
the lake fish community and subsequently requires a number of years to restabilize.
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RESULTS AND DISCUSSION

3.2 Trace Metals

The mean tissue concentrations of 19 trace metals were calculated. These results
are presented in Tables 3-2 to 3-6. Although analyses provide results for all 19 trace
metals, brief discussions of four key trace metals (arsenic, cadmium, copper, and
lead) are presented below, followed by a more detailed discussion of mercury.

3.2.1 Arsenic

Arsenic is a cumulative toxin, bioaccumulating in fish tissues such as liver and
myomere (Falk ef al., 1973). Dressed myomere tissue concentrations for human
consumption have been set by the Canadian Food and Drug Directorate (CFDD) at
5 ppm. The highest arsenic concentrations were found in Windy Lake lake trout
(Table 3-4). The mean myomere tissue concentration (0.82+0.037 ppm) was well
below the guideline limit of 5 ppm. The mean liver tissue concentration
(4.20+0.351 ppm) was also below the guideline limit.

3.2.2 Cadmium

Cadmium is known to accumulate in gill, kidney, liver, and, to a lesser extent,
myomere tissues (Sprague, 1987). Cadmium is also known to occur in higher
concentrations in fishes of the lower trophic levels (Windom ef al., 1973). These
conditions held true for the Hope Bay Belt tissues. Cadmium was not detectable
in myomere tissue of either lake trout or lake whitefish (Tables 3-2 to 3-6).
However, it was detected in liver tissues and was found to be at higher
concentrations in whitefish. The highest mean concentration of Cadmium was
found in Pelvic Lake whitefish (0.88+0.110 ppm; Table 3-6).

3.2.3 Copper

Copper is a biologically essential trace metal that at high concentrations is toxic
(Forstner and Wittman, 1979). However, copper does not bioaccumulate as most of
it is excreted (Falk ef al., 1973). The CFDD guideline for dressed myomere tissue is
100 ppm (Falk ef al., 1973). Copper was not detectable in myomere tissue of either
lake trout or lake whitefish (Tables 3-2 to 3-6). However, copper was present in
livers of both species. The highest mean concentration was in Windy Lake trout
(222+22.9 ppm). The higher concentrations of copper in livers is not unexpected.
Copper is an essential constituent in metalloenzymes (Demayo et al., 1982).
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RESULTS AND DISCUSSION

3.2.4 Lead

Lead is known to bioaccumulate in the bones, scales, kidney, and liver of fishes
(Spry and Wiener, 1991). However, it neither biomagnifies nor does it increase
with size and age. CFDD guidelines for dressed fish myomere is 10 ppm. Lead
was not found in any of the myomere samples from lake trout or lake whitefish
(Tables 3-2 to 3-6). Lead was only detected in a portion of the liver samples from
Pelvic Lake whitefish (Table 3-6). The mean concentration of lead was found to
be 0.58+0.054 ppm.

Table 3-2
Mean Concentrations of Metals (ppm) in Lake Trout and
Lake Whitefish Tissues from Doris Lake, 1997

Lake Trout Lake Whitefish
Tissue Myomere Liver Myomere Liver
Number Mean se Mean se Mean se Mean se
Length (mm) 637 29.0 446 7.1
Weight (g) 27972 404.9 1224 68.2
Age (yr) 30 2.7 29 2.8
Moisture % 80.0 0.38 78.7 0.55 79.9 0.32 80.1 0.32
Aluminum T-Al <5 3.48 0.562 <5 4.11 0.585
Arsenic T-As  0.057 0.0061 0.039 0.0049 <0.05 0.075  0.0093
Barium T-Ba <5 <5 <5 <5
Beryllium T-Be <0.2 <0.2 <0.2 <0.2
Cadmium T-Cd <0.02 0.020 0.0023 <0.02 0.039  0.0040
Calcium T-Ca 1273 14.98 63.2 2.86 155.9 10.49 107.8 25.62
Chromium T-Cr <0.5 <0.5 <0.5 <0.5
Cobalt T-Co <0.5 <0.5 <0.5 <0.5
Copper T-Cu <0.5 131 122 <0.5 3.90 0.338
Iron T-Fe 2.32 0.138 217.7 29.06 2.68 0.133 1282 11.12
Lead T-Pb  <0.05 <0.05 <0.05 <0.05

Magnesium T-Mg 2359 4.69 131.0 3.98 240.9 3.51 1443 3.29
Manganese T-Mn  0.105 0.0046 1.23 0.054 0.136 0.0108 1.89 0.073

Mercury T-Hg 028 0.029 0.51 0.064 0.066 0.0059  0.168 0.0178
Molybdenum T-Mo <1 <1 <1 <1

Nickel T-Ni <1 <1 <1 <1

Selenium T-Se  0.20 0.005 1.10 0.061 0.195 0.0017 1.03 0.012
Silver T-Ag <0.1 0.100  0.0100 <0.1 <0.1

Zinc T-Zn  2.88 0.045 29.2 0.97 2.60 0.012 21.0 0.13
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